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The auto x id atio n of sulfite, b o th th erm al and photochem ical, has long been considered to proceed by a free radical chain reaction where th e S 0 3~ radical acts as chain carrier1-4. In th e th erm al a u to xidation of sulfite, which is one of th e best known trace m etal catalyzed reactions, th e form ation of th e S 0 3~ radical was explained by one-electron tran sfer betw een th e catalyzing m etal ions (e.g. C u2+ ions) and th e sulfite ions (equation (1)). In th e ph o to in itiated reaction the form ation of th e radical by reaction (2) was assumed.
C u2+ + SO2 -------► SO-+ Cu+
(1)
S O 2-S 0 3 + eaq (2)
As has recently been shown5, reaction (1) cannot be one of th e individual steps of th e therm al reactio n , due to high values of stab ility constants of sulfitocuprous complexes form ed as interm ediary products during the copper catalyzed autoxidation of sulfite. The reactive interm ediates of th e th erm al reaction are probably te rn a ry complexes of th e ty p e [ 0 2C u(S03)«]-2n+1. The fact th a t all d a ta on th e au to x id atio n of sulfite suggested th a t b o th therm al and photo in itiated reactions proceed by th e same m echanism made us investigate w hether th e course of th e photochem ical reaction was influenced by m etal ions sim ilarly as th e course of th e therm al reaction, and w hether te rn a ry complexes of the sam e ty p e were also interm ediates of th e p h o to chemical reaction.
The autoxidation of sulfite was carried out in a silica flow-cell irrad iated by UV light. On one side th e flow-cell wras connected to a th erm o stated vessel bubbled writh oxygen, on th e other side it was
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connected to a flow-cell of a spectrophotom eter (Unicam SP 800). The circulating reaction m ixture was irrad ia ted w ith UV light em itted from a high pressure m ercury spectral lam p of 90 W o u tp u t (Philips No. 93136). The concentration of sulfite was followed spectrophotom etrically a t X = 245 nm.
The effect of the addition of various cations on th e velocities of th e therm al and photochem ical reactions was followed, and it was found th a t the rate of th e p h otoinitiated reaction wras considerably influenced by ferric ions. A lthough cuprous ions catalyse th e therm al reaction at trace quantities already, th e y exhibited no definite influence on the photochem ical reaction. The catalytic effect of ferric ions is shown in Fig. 1 . (Fig. 1 ). An increase in the concentration of ferric ions in th e reaction system increases also th e ra te constant of th e photoinitiated reaction (horizontal lines 1-4); addition of EDTA, on the contrary, brings the ra te constant down (curves 1,4). The same effect as w ith ED TA was found w ith some other chelating agents. Since chelating agents have a m arked inhibiting influence a t low concen tratio n s already, th e inhibiting effect cannot be explained by interaction w ith the assum ed radical interm ediates b ut only by binding catalytically active ferric ions into catalytically inactive com plexes. F u rth e r experim ents revealed th a t the p h otoinitiated autoxidation has, similarly to the therm al reaction, characteristic features of a trace m etal catalyzed reaction: The value of the rate constant depends on th e p u rity of the reaction system ; th e value of th e rate constant decreases w ith decreasing level of trace m etals and a t the same tim e th e experim ental error of its determ ina tion increases.
Comparing th e individual values of th e rate constants of a p h o to in itiated reaction obtained in reaction system s w ithout additions of ferric ions a t various [EDTA] it is app aren t th a t the ra te constant determ ined in a system w ithout ad dition of th e complexing agent is in fact th e ra te co n stan t of a catalyzed reaction (Fig. 1, curve 1) . The concentra tion of th e catalyzing ions is determ ined b y th e p u rity of th e system and by th e " b ackground" of the ferric ions (the catalytic influence of some other ions cannot be excluded). F o r th is reason, it m ust be concluded th a t all literatu re d a ta on th e course of photoinitiated autox id atio n of sulfite were obtained w ith undefined concentrations of catalytically active ions. The u ncatalyzed ph o to in itiated reaction (if it does proceed) or catalyzed reactions in strictly defined conditions have so far n o t been studied.
The catalytic influence of ferric ions on th e photoinitiated autoxidation of sulfite is evidently con- n ected w ith th e existence of sulfitoferric complexes. These are known to have considerably high stability co n stan ts6-7, b u t no details have so far been reported on th eir photochem istry. The results presented in th e present paper suggest th a t in th e presence of oxygen and in UV light th ey exhibit behaviour as some other ferric complexes w ith reducing ligands8. The form ation of photochem ically active ferric complexes is the cause of the well-known sensitizing effect of ferric ions on some reactions of molecular oxygen9. The results of the investigations of th e p h o to in itiated autoxidation of sulfite, however, dem onstrate th a t a m arked sensitizing influence m ay be due to trace concentrations of ferric ions present in the system as im purities. In such a case, th e inform ation obtained by photochem ical studies is distorted by the effect of trace m etals and stands in the way to understanding th e reaction mechanism.
6 H. Bei der U m setzung von (NSC1)3 m it (CF3)2CN25 bei 40 °C wird jedoch der Ring gespalten und u n ter R eduktion des Schwefels bildet sich in hoher Aus beute H exafluor(isopropylidenim ido)sulfenylchlorid (2): (NSC1)3 + 3 (CF3)2CN2 -> 3 (CF3)2C =N -SC 1 + 3 N 2 1 " 2 Die Chemie der Verbindung 2 ist ähnlich der der Perfluoralkylsulfenylhalogenide6. M it N H 3 z.B . e n t ste h t aus 2 (CF3)2CNSN H2, aus diesem m it w eiterem 2 [(CF3)"CNS]3N, m it AgNCO das (CF3)2C = N S N C 0 7. Die D arstellung des 2 entsprechenden Sulfenylfluorids gelingt nicht aus dem Chlorid; alle V er suche-, CI gegen F auszutauschen, fü h rten u n ter Sonderdruckanforderungen an Prof. Dr. O. G l e m s e r , Anorganisch-Chemisches In s titu t der U niversität, D-3400 Göttingen, T am m annstraße 4.
